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SPECIFICATION 

TITLE OF INVENTION 

Prazosin Formulation 

CLAI MS 

A prazosin formulation containing crystalline prazosin 
and an enteric base (excluding acrylic resin). 

DETAILED DESCRIPTION OF INVENTION 

The present invention relates to a novel prazosin 
formulation. 

Prazosin exhibits activity against a circulatory 
system, namely, an activity of dilating peripheral vessels 
to reduce peripheral resistance and to lower blood pressure. 
Prazosin is usually used in the hydrochloride form to treat 
hypertension. A therapeutic effect of a drug which acts 
against a circulatory system is closely related to its 
blood level. However, when a prazosin hydrochloride 
aqueous solution (2mg/l00ml) is orally administered to a 
human, the maximum blood level (Cmax) is known to be 
21.1ng/ml, and the time to reach the maximum blood level 
(Tmax) is known to be 1.2 hr. Prazosin hydrochloride is a 
water- insoluble drug, and requires water of 10L or more to 
be dissolved {at 20°C}. JP 60-4188A shows that there are a 
plurality of crystal forms of prazosin hydrochloride. 
Namely, they are a- , p-, y-forms, and an anhydrous form 
which contain water in an amount of about 1.5% or less, and 
a hydrate form which contains water in an amount of 4% or 



more, as well as prazosin hydrochloride methanolate. 
Further, the patent document shows that, among the crystal 
forms, only the a-form which has a relatively high 
solubility can be used for preparing an ordinary tablet or 
an injection, since the other crystal forms have a problem 
relating to solubility and so on. However, the a-form 
gradually adsorbs moisture to change into the hydrate form 
which is stable and has a low solubility. Thus, the 
formulation has a problem that the formulation cannot 
maintain the good solubility of prazosin hydrochloride. 

The present inventor conducted a study to develop a 
formulation showing enhanced solubility and improved 
bioavailability of prazosin, and found that a prazosin 
formulation showing good solubility can be obtained by 
compounding prazosin and a certain type of base in the 
formuoation (see Japanese applications S60-61935 and S60- 
65060}. Additionally, as a result of a further study, the 
present inventors surprisingly found that a prazosin 
formulation having solubility of prazosin which is better 
than that of the ct-forra of prazosin hydrochloride can be 
obtained by compounding crystalline prazosin, e.g. its 
hydrochloride, with a certain type of enteric base, 
regardless of the kind of the crystal form of prazosin used. 

The present invention relates to a prazosin 
formulation containing crystalline prazosin and an enteric 
base (excluding acrylic resin). 

The prazosin formulation of the present invention is 
characterized in that the formulation shows a high 
dissolution rate of prazosin, good absorption of prazosin 
from gastrointestinal tract, a large area under the blood 
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concentration -time curve (AOC), and improved 
bioavailability. 

Preferably, prazosin is used as its hydrochloride. 
However, prazosin may be used as its inorganic acid salt 
such as hydrobroinide or hydrolodie, or as a free base. If 
prazosin hydrochloride is used, the hydrochloride may be in 
any crystal form such as a- , p-, or y-form, or may be a 
mixture of two or more of these forms. These salts and 
crystal forms are preferably used as fine powder having a 
average diameter of 100(i or less , especially of 30 |* or 
less. Crystalline prazosin and noncrystalline prazosin 
differ in their X-ray diffraction pattern and thermal 
behavior. Accordingly, these can be differentiated from 
each other by use of X-ray diffraction pattern or thermal 
analysis . 

Fine powder of prazosin hydrochloride can be obtained 
by frictionally pulverizing crystalline prazosin 
hydrochloride using a ball mill, a jet mill, a vibratory 
ball mill, or a grinder. In pulverizing, it is possible to 
reduce adhesion or agglomeration of the generated powder, 
by use of, for example, calcium lactate, hydroxypropyl 
methylcellulose, microcrystalline cellulose, or talc. 

The enteric base which can be used in the present 
invention is a macromolecule substance which can form a 
film in an organic solvent, and which is pH dependent; the 
macromolecule is usually water- insoluble but can be 
dissolved at a pH of 4.5 or more. Examples of the 
macromolecule substance include, for example, shellac, 
cellulose acetate phthalate, hydroxypropyl methylcellulose 
phthalate (HPMCP, manufactured by Shin-Etsu Chemical CO., 
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Ltd.), hydroxyproply methylcellulose acetate succinate 
(HPMC&S, manufactured by Shin-Etsu Chemical CO., Ltd.), and 
carboxymethylethylcellulose {CMEC, manufactured by Freund 
Corporation) . 

In preparing the formulation of the present invention, 
for example, an enteric base is processed to a powder or 
solution, to be added to a fine powder of prazosin 
hydrochloride, and mixed. During the preparation, a 
nonionlc surfactant, an excipient, an disintegrant , a 
colorant, a corrigent, a flavoring agent, etc. can be added, 
as appropriate. The mixing can be carried out by use of a 
mortar, a V- shape mixer, a cone mixer, etc, in accordance 
with conventional methods. If prazosin and an enteric base 
are mixed and ground for a long time to produce a prazosin 
formulation, the dissolution of prazosin from the 
formulation tends to enhance, and the blood level of 
prazosin tends to be sustained. 

The compounding ratio of prazosin to an enteric base 
is 1:0.05-50, and preferably, 1:0.1-20, by weight. If a 
compounding rate of an enteric base is lower than these 
ratios, the base interacts with prazosin so weakly that 
solubility and bioavailability of prazosin will not be 
sufficiently enhanced. Further, even when the compounding 
ratio is higher than those ratios stated above, no special 
effect can be obtained. The higher compounding ratio is 
economically disadvantageous since the amount of an enteric 
base is increased. 



Thus obtained mixture can be used as it is. 
Alternatively, a binder, a disintegrant, a lubricant , etc. 
can be added to the mixture to produce fine granules. 



granules, hard capsules, tablets, and so on. 

As an excipient, for example, lactose, saccharose, 
sucrose, crystalline cellulose, starch, etc. are preferable. 
Additionally, as a binder, hydroxypropylcellulose, 
hydroxypropylmethylcellulose , ntethylcellulose , gum acacia, 
etc. are preferable. When preparing fine granules and 
granules, a binder is preferably added in solution or 
powder form, and granulated. As for a granulation method, 
extrusion granulation, crushing granulation, dry 
granulation, TENDO (rolling) granulation, spray granulation, 
fluid bed granulation, etc. can be used. 

The formulation of the present invention enables 
prompt increase in the blood level of prazosin, large AUC 
of prazosin, and a significantly improved bioavilability of 
prazosin. 

The term "part* used in the following examples means a 
part by weight. 

Example 1 

Prazosin hydrochloride (anhydrous) 1 part 

Carboxymethylethylellulose 10 parts 

Lactose 81 parts 

Crystalline cellulose 6 parts 

The components referred to above were placed in a 
vertical granulator (Fuji Industrial company) to produce a 
mixed powder. To this powder, 40 parts of a 5% 
hydroxypropylcellulose aqueous solution was added, mixed, 
and granulated, before drying. As a result, granules were 
obtained. 
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Prazosin hydrochloride (anhydrous) 1 part 

Hydroxypropylmethylcellulose phthalate 5 parts 



Tween 80 



0.25 parts 



Lactose 



86 parts 



Crystalline cellulose 



6 parts 



These components were processed, as In Example 1, to 
produce a mixed powder. To this powder, 40 parts of a 5% 
hydroxypropylmethylcellulose aqueous solution was added, 
mixed, and granulated, before drying. As a result, 
granules were obtained. 

Example 3 

Prazosin hydrochloride {anhydrous) 1 part 

Lactose 83 parts 
Crystalline cellulose 6 parts 

These components were placed in a mixer to produce a 
mixed powder. To this powder, 10 parts of a 
hydroxypropylmethylcellulose phthalate solution in ethanol 
was added, mixed, and granuled, before drying. As a result, 
granules were obtained. 

Comparative example 

Prazosin hydrochloride (anhydrous) 1 part 

Lactose 90 parts 

Crystalline cellulose 4 parts 

Carbosymethylcellulose 3 parts 



To a mixed powder of these components, 40 parts of a 
5% hydroxypropylcellulose aqueous solution was added, mixed, 



and granulated using an extrusion granulator, before drying. 
As a result, granules were obtained. 

Test example 1 

Dissolution tests were conducted using the 
formulations of the present invention, the formulation of 
the comparative example, and crystal of prazosin 
hydrochloride. As the crystal, the a-form having an 
average diameter less than 2Qii was used. 20rag of the 
crystal was filled into each of No. 2 capsules, and the 
capsules were used for the test. Further, the granules 
obtained in Examples 1, 2 or 3, or in the comparative 
example were sieved using a sieve of 32 mesh, and about 200 
mg of the resulting powder was filled into each of No. 2 
capsules, to produce hard capsules containing prazosin 
hydrochloride in an amount of 2rog per capsule. The 
capsules obtained using the formulations of Examples 1 , 2, 
and 3 , and the comparative example were designated as 
formulations A, B, and C and comparative formulation P, 
respectively . 

The dissolution test was conducted in accordance with 
"dissolution test method/No. 2 method (rotating paddle 
method)" described in Japanese Pharmacopoeia 10. Namely, 
to a vessel, 200 ml of a JP No. 2 solution and a sample in 
such an amount that corresponds to 20 mg of prazosin 
hydrochloride, the resultant mixture was stirred with a 
stirring blade, and maintained at 37°C. The amount of 
prazosin hydrochloride dissoluted from the sample was 
determined at certain time points using UV absorbance 
method. The results are shown in Table 1. It can be 
recognized from the table that dissolution from the 
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formumations A, B, and C of the present invention was 
faster than that from the comparative formulation P and the 
crystal, and that the amounts of prazosin dissoluted from 
the formulations of the present invention were large. 



Table 1 



Time 
(min> 


Dissolution amount (ug/ml) 


Formulation A 
present invention 


Formulation B 
present invention 


Formulation C j Comparative 
present invention formulation P 


a-form 


5 


86 


59 


79 I 39 


21 


10 


84 


61 


74 


39 j 23 


30 


84 


61 


73 


34 29 


60 


81 


60 


71 


35 1 33 



Test example 2 

The formulation A or 8, or the comparative formulation 
P was orally administered to a beagle having a body weight 
of about 10kg in such an amount that corresponds to 2mg of 
prazosin hydrochloride per body, and the blood levels of 
the drug (ng/ml) were determined by use of KPLC method. 
The results are shown in Table 2. From the results, it can 
be recognized that prazosin blood levels obtained when 
administering the formulation A or B of the present 
invention were Increased very promptly as compared with the 
case where the comparative sample P was administered, and 
that the formulations A and B showed high blood levels of 
the drug. 



Table 2 



Time 


Blood Level (ng/ml) 




Formulation A 


Formulation B 


Formulation G 




present invention 


present invention 


present invention 


1 


7.3 


5.8 


0.6 


2 


10.2 I 8.8 


4.1 


3 


8.4 


9.2 


7.3 


4 


6.5 


8.1 


6.4 


6 


5.4 


5.0 


5.8 



Note: ail values are represented as mean (n=3) 
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(54) PRAZOSIN PREPARATION 

(57)Abstract 

PURPOSE: To provide the titled preparation containing crystalline prazosin and an enteric base 
(excluding acrylic resin). 

CONSTITUTION: The objective prazosin preparation can be produced by mixing crystalline 
prazosin (e.g. hydrochloride: the crystal form of the compound may be a~, 0- or ^-form, etc., 
or their mixture; preferably fine powder with an average particle diameter of <100# , especially 
<30(l) and an enteric base (a pH- dependent polymeric substance capable or forming a film 
from an organic solvent, insoluble in water and soluble at £4.5 pH: e.g. cellulose acetate 
phthalate, shellac, etc.) at a weight ratio of 1:{0.05W50) and, if necessary, further mixing with a 
nonionic surfactant, excipient. disintegrant, colorant, etc. The dissolution rate of prazosin from 
the preparation is high and the released prazosin can be easily absorbed through digestive 
tracts. Prazosin is active to circulatory system (dilates peripheral vessel, decreases peripheral 
flow resistance and lowers pressure level) and is useful as a remedy for hypertension. 
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